CIVISION OF PHARMACOLOGY 4/5/60
American Cyanamid Company
pivision of Food Bew York New York
' (AF 14-731)

gvaluation of residue data and mathod of analysis for HCN
residues in grain (e.2. #193).

3

The American Cyanamid Company seecks to increase an existing
tolerance of 23 ppa for hydrogen cyanide residuas to 75 ppm on the
following graims: ‘

barley, buckwhest, coIn (including popcorn}, mile (grain
sorghus), oats, rice (rough and polished), Tye, and wheat.

p.P. #38 resulted in the astaﬁlishmant of the 25 ppm tolersnce om all
these grains except buckwheat, oats, &nd sorghum. 1This tolerance wss
extended to covel the latter three grains a3 & result of E.P. £%4.

Fumigation is accomplished with liquid HCE {36-33%L) or discgida
(967 HCR-47 inert) at the rate of 2-4 1lbs liguid HCH per 1000 £t
of storsge with the ‘higher dosages required for milo. The fumigation
manual which is fncluded in Saction B of the petition states that
» ....the period of aeration under the mO3t favorable conditioma
(ample sir circulation and tomperature not undel 70°F) should not be
lass thaa 72 hours.” The warehouses will usually be fumigatad once 2
yaar, in accordance with normal practice.

The dossges .listed in the manual {ncluded with P.P. #38 gem
& ozs/1000 £t~ (flour and ceresl meals) and 16-26 oz3/1000 ft~ (rice
wills); however our consideretions st that time included dossges of
4 1bs/1000 £t~ which would bs uvsed in vecuua chambers.

The =method used is & wodification of the A.C.A.C. method for BCR
in beans. It has been validated for wheat amd is considered satisfactory
for use on grains. Mo interferences would be expected from the funigants
exempt from the requirements for a tolersnce or from the pesticides with
established tolerances on the grains {uvolved. The distillation
procedure would ba expected to provide for complete distillation of
the HCH residues in grain.

The residue data show that the sverage residues will probably mot
oxcoed the 75 ppa tolerance requested but they also show that the
maxisus tesidues for wheat, milo maize snd possibly those for rice
will fall betwesn 75 end 100 ppm. B
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Bsking studies show that bread made from flour milled from wheat
containing as much as 135 ppm HCN containe no HCN residus. 8ince all
grains sve processed and heated (cocked or baked) befors they aze
consunad by humsns there will be little or no residue of ECK fun the
food processed from grains dbearing the tolerance smoumt of HCN.

Conclusions

Tho mothod of snalysis is satisfactory, specific for HCH residuss
on grains and sdequate for the eanforcement of the proposed tolerance.

The residues from the recommended use may be in excess of 75 ppm
but will not exceed 100 ppu HCR,

Little or no residues of HCH will be present in human foods
processed frem grains containing ]00 ppm HCH.

Recormendations

' 1f pharmacological considerations permit, we recommend the establish-
ment of o 100 ppm tolerance for BCH residues on the grains for which o
tolerance L8 requested.

Detailed Considerations

thed of 1

The method used is a modification of the A.0.A.C. procedure for
HCE in bemas (8th Ed., Mathod 22.56). It is based on thes steam
distillation of HCE from an acid solution, the sbsorption of the evelved
HCN in an alkaline solution and titration with silver nitrate.

Tha blank walues on untreated graina are rather high snd varisble--
3.3 to 17.3 ppm for wheat, 3.2 to 13.0 ppu for milo wairze, 3.2 to 5.4 ppa
for corn and 2.2 to 7.6 for rice--but are coasidered acceptable in view
of the 75 ppa tolerance being requested.

As originally scbmitted for f£ilimg, data were presented showing
recoverios of 95% 24 hours after the eddition of 100 ppm HCH to whest
but only 54 to 58X after 1 month storage in & closad system. The petitioner
claimed that the low recovery was probably due to absorptiom by rubber
stoppers in the teat apparatus or hydrolysis, but we considared it as
a possible indicatfion of an irreversible resction with wheat. 7This
deficioney, together with an inadegquacy in the pharmscological data, -
formed the basis for cur refusing to file the petitiom. Additional recovery
data were then gbtained showing 104 per cemt Tecovery 24 heours after @»
addition of 100 ppm HCH to wheat end, after 30 days storxage im a closed
system (im which gleoo bad been substituted for the rubber fittimgs used
in the previess study), racoveries of 70 amd 76 per cent im the sbsence
snd in the preseace of whest. A ressomsble claim is made that the
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losses which did oceur resulted from diffusion of HCH through the
four gressed glass fittinge in each storsge flask. However, the
sssentially similer recoveriee in the presence and in the sbsence of
vhest show that po irreversible resction occurs with wvhast during the
test period and that the distillation procedure is accoptable from
the viewpoint of completencss of HCH extraction.

kona of' the fumigsnts now exempt from the requirement for a
tolerasnce or any of the posticides heving established tolerances on
thage grains would be expacted to interfere with the HCH residue aznalysis.

On the basis of past accaptance of the basic method and & satisfactory
recovery with wheat, we now consider the method acceptsble for determining
BCH residues in grain.

Residue Data

Residue studies are presented for four of the grains involved in
this study--wheat, corn, rice and wilo maize. These studies consist of
rasidoe determinstions, vsually over & 30 day pericd, after comsercial
funigations of bulk grain stored in the various structures now beilng
usad for such storgge. The dosagee used sre those recommended for use,

2 to 4 1baf1000 £t~. Griin samples were teken for residue determinations
&t given tiwe intervals at various depths from the surfsce to the bottom.
In most cases the graie, after the fumigstion period, was sllowed to
serats naturally without forced eeratiom.

The HCH residues at the various levels of the grain vary eppreclably.
This variation ie understendable if we consider the very large quantities
of grain being fumigated, 20,000 to 250,000 bushelsg eud the consequent
lengthy time interval necessary for equilibrium to be reached. For the
purposes of our evalustion, we have sveraged all of the residues at the
levals -used for each study at each time interval and ¢onsidered the aversge
residue ressonsbly repressatative ef the HCN residuwe of the yroin at
the given time interval.

¥heat - Hine studies are mporteg, seven at 2 to 2-1/2 1bs/1000 ft3,
one at 3-1/2 and one at 4 1ba/1000 ft”. Siuce the residuss reported are
not directly proporticnal to dosage, we have averaged them for each time
period used in the studies. .

The residuss sre tabulsted balow:
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S8ince the large dulk of the residus dats wers obtained at the 7
and 30 day imtervals, we exe placing major rslisnce en the residues at
thease istervals. They show the ased for s tolerence higher than the
present tolersnce of 25 ppm and show also (if we except the single 4

. 1b study) a decrease inm magnitude of the residues with tims, aithough

the decreass 1s Bot as repid as might be expected.

When we plot all values and project an estimated meximum residwe
at 3 days (a wmionimsn seroticn peried of 72 hours under the most favorable
conditions--ample afir circulation emd 70°F--is recoumended) we arrive at
& valve of 95 ppm.

Algo included for consideration is 2 USDA study on an experimeuntal 3
fumigation of 41,000 bushels of wheat at the high rate of 4.8 1bs/1600 ft~.
Tha results show that efuilibrium conditiocns are approached after two to
three weeka. They clso show that the aeration possible in the closed
Quonset structure used for thid test over a 6 wmonth period did not reduce
the level of residue from thet prevalemt during the first wonth of
atorage, 18 to 44 ppu--depending on the level sampled.

¥hen the wheat from the USDA test was woved into trade chamnels after
the 6 wonth test period, it was sudbjected to forced aeration for 75 hours,
angered, transfsrred to an elevator and fimally into a box car for
shipment. In spita of all the acration incident to the above wmovement
sud handling, only sugerimg csused smy rxeduction in residus level (about
25 per cent), the fimal residue moving interstate being 19.5 ppa. While
the results of this study are surprising as to the constmacy of residues
in storage and after movement, they should mot be accepted as typical,
at laast es regards loss of HCN residuss from movement, since the sablent
Wamummmmmmmmummumw
to 24°F.

Conclusion - Since the bulk of ths residues obtained from the 2 to
2-1/2 1b dosages reflect the need fqr a tolerence in excess of 75 ppm
and since the maxizum & 1bs/1000 €2~ dosage way result in residuves im
the peighborhood of our prejected meximum, wo conclude that a tolerance
of 100 ppm rether thsn 75 pps is macessery to cover residues from this

usage of BCH in whest.

gg@_- Tizas studies were conducted, two at the minimum rage (2 1bs/
1000 £t°) and cne st cloze to the maximen rate (3.8 1bs/1000 £t”). Only
0 and 7 day studies wers conductsd. Here, as im the case of whsat,
residues are not proportional to dosage. 7The residuse were therefore
averaged for the time intervals used, the 0 day residue averaging 34.3
ppa (xange 11.9 to 51.9 ppm) end the 7 day residue averaging 12.7 ppm
(rangs 8.6 to 16.5 ppm).

When ue plot these values and project maximum valuse, we arrive at
52 ppm at 0 days end 33 ppir at the rocemmended 3 day seration peried.

BCH appsrently dissipates meve zapidly from cern than from wheat,
Mumummmmmgmfmr.
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corn with & surfece tcitmofz.sm

7dqoumtmm“twnl"andﬂum£mud&mmm
" would normally result in

xmnmmm;umummumm. Since mixing

unmhmm“ms.nful that the higher value
aftor “turnicg” is wora representative of the actual residue in the

grain than the value deterwined before “turaming.”
LoD

onclusion - He conclude that a tolerance of 75 ppa would be
sdequate for residues of NCN om corn frem the recommendsd usage.

Milo Maizg - Five studiss sre reported and consist of residues

deternined ovgr & 30 day period--46 days in one study--from a dosege of
B 3 1hs/1000 ft~. The residues sxe tubulated below:

I ¢ § s rage residus Residue range (ppm)
0 60.7 23.8 - 81.2
7 50.8 33.2 - 71.2
30 42.9 27.6 - 51.7
46 4.1 32.4 = 35.7

These residues also show a decrease with time but mot as rapld a decrease
e as might be expected.

A plot of the values shows projected maximum residues of 81 ppm at
0 days, 78 ppa 2t 3 days. ‘

Wosmmhigbrdomuuemd for wilo and since
& 1b3/1000 £f¢~ dosagos mey result in even highsr residues than those
reported, we coacluds that tolerance of 100 ppm rother thaa 75 ppm
is neceesary to cover residues oun milo from this usage. "’”

mggvmouuofstwumm, ons on rough and one on milled
rice.

Bough rice - Two studies at the rate of 2.5 1b6/1000 fc> show

ths following results:

__Basidue Range (ppm)
27.6 - 46.3

-

<
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;. %0no atudy saly.
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Milled rice -~ Three studies were made with the sole purpose of
deternining possible ‘“bulld-up” of residues from repsated fumigations
(10 to 11 in oumber) at the rate of 1 to 2.5 1bs/1000 ft” over a period
of 12 to 16 months. The residuss obtained in the 3 studies were 65.3
ppe about s mouth after the last fumigation (20.1 ppm after 7 days
seration in a cloth bag), 88.6 ppm about 4 months after the last fumi-
gation but vith no seration through the fumigation perlod (15.8 ppa after
7 days seration in a cloth bsg), and 38.8 ppm within 2 month after the
laat fumigotfon (23.8 ppm after 7 days acratioa in a cloth bag). These
results show that oo "build-up" of residuas occurs from repeated fumi-
sgations of milled rice. The bull end braa have been removed in the milling
and in the case of wheat the HCE residues concentrate is the bram (as
will be noted later); we therefore cannot translate the lack of residue
build-up in milled rice directly and complately to unprocessed grainms. It
should be noted that “bulld-up™ of residuas is not to be anticipated
since the grain would normally be fumigated only ence a yeax.

Conclusion - 1f we counsider feaiéms which may result froa the
maximen dosage and those from repested fumigatiens, a 100 ppa rather
than & 75 ppm tolerance on rice is necessary.

Discussion

The evalustion of the residus data given in this petition makes the
necessity for an inmcrease in the present tolerance of 25 ppm apparemnt.
Data presented fm support of the orfginal raquest for a tolerance on
greins, P.P. #38, indicated that 3 25 ppm level would be adequate from
& waximm dosage of 4 1bs/1000 £t~ . As data accunulated after the
establishment of the 25 ppm tolarance, the need for an increased tolerance
became svident. The petitiomer is requesting a 75 ppu tolerance emd the
average residues from the usage will probably not exceed this level.
However, the maxicana residues in all probdability will exceed this level
sud we ars therefors recommending the establisbment of a& 100 ppm tolerance.
We recoguize the possible impect of a four fold increase in an es~
tablished toleramce but, 1f the present usage of BCH for grain fumigzstion
is to contipue, the tolerance estsblished should reflect the magnitude of
the residues likely to result.

In considarimg ths 100 ppm tolersoce we ere recommending, it must
be borne in wmind that wvhataver the level of residue in the grain, the
final items of humen consumption will contain little or no HCM residues
since all of the grains sre washed, processed and/or heated before
roaching our diet. As en sxample, data arc presented showing that white
and whole wheat bread baked from flour milled from wheat containing as
wuch &s 135 ppm HCM contain no HCH residues. From the data, we estimate
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i that white and whole wheat flour milled from wheat bearing 100 ppm
ECX would contain < 20 ppm smd { 30 ppm HCHN, respectively. The
mmmuhthbrmmmmu(mmmlld
gl to 1/3 of the residue in the bran) but these items ia their various
food usages are also subjected to washing, processing and/or heating

? before they become items of our diet. Siuce details of thia study may
be of interest, they sre tabulated below. It should be moted that gthe
i  intermediate products probably recoived only a very short asratica.

- BCH Residues in VWheat, Flour & Bread

_{pp=)
P Material Sewple
A% C b E F
wheat (as rec'd) 2.2 66.6 15.1 59%.4 135.0
bran 8.3 105.4 23.8 71.3 112.4
shorts 4.3 103.5 10.8- 51.8- 86.4~
13.¢0 58.3 101.6
_germ 4.3 == 6.4 26.0 43.2
flour (white) 2.2 15.1 &.4 4.4~ 15.2-
6.4 17.2
flour (whele wheat) 4.3 ~-- 6.4 15.2 38.8
bread (wheat)?® 1.1 trace 1.1 1.1 1.1
bresd (whole wheat)®¥ I DA 1.1 1.1 2.1
2.1
B *Control ~ no HCN treatment.
e #Mlo HCH reaidues sre present in breed, all values being equivalent
o to or less than the blank values.

Bran is sn item of cattle feed and, since bran destined for such a
purpose is not furthar processed, some concern might ba felt fer the
effects of sny HCH residues remeining at the time of consumptica,
particularly o3 regards possible weat and milk contaminaticn. Ho sctual
meat and milk residue studies are presented, but the Divisica of
Fharmacology assures us that HCH at the tolerance level is o readily
and repidly wmotsbolized im the eniwmal that no meat and wilk residuss

will result.

No residue data ere presemted for barley, buckwvhsat, ¢=ts and Tye
but we consider the vesidus data presented sufficlent Co covar thase

grains.

Conclusicn
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